One of these problems pertains to the variations in the development of blue grama grass (Bouteloua gracilis), which is one of the dominant speci es of the short grass faciation of the Great Plains Region.
These variations have been puzzling to field men in mak i ng range reconnaissance surveys in that they have been led to believe that · several s p ecies of grama had been encountered. Investigation, however, proved these variations to be within one species but modified by differences in is an important question to those purchasing the seed to plant in revegetation areas, or for erosion control. There is need for palatable, drought resistant grasses which wil l provide a permanent, erosion resisting cover in a relatively short time. Blue grama , in its native environment, has many of these qualities but only experimentation can reveal how the grass will respond in sections to which it is not native.
In order to obtain information pertaining to these phases of this important problem a study has been made of the variations in growth of blue grama grass from seed produced in various sections of the Great Plains Region. On March 25, these samples were prepared for agermination test. One hundred florets from each sample were placed between wet blotters in covered petri dishes and allowed to remain undisturbed until April 3. At this t i me the per cent of germination was computed, the results of which are contained in Table· r. Montana from the north. These were also selected because the seed showed a satisfactory germination test.
Se'iection and· Preparation of Seed Bed
The location selected for the plots was a well-drained tract of typical creek bottom soil. It had been cultivated for some years and was equipped with the Skinner system of irrigation ( Fig. 1 and 2 Careful examination revealed the fact tha t they we re n ot able to send down their crown roots through t h e dry so i l and each plant was subsisting for the most part on the moisture absorbed by its lone seminal root and two or three crown roots. These tiny crown roots were from 1 mm. to 10 mm. in length. On July 11 and 12, the plants were watered in order to promote uninterrupted growth and 
Removal of Roots
In order to study the growth habits and to make drawings of the grass roots, it was necessary to car e fully extract them from the soil.
Two methods were employed in this operation. During the period of time the lants were small and the roots were shallow, a narrow ditch, exceeding the roots in depth, was dug around the plant to be removed. The ball of earth, containing the roots, was then removed and the soil car e fully soaked away from the m.
After carefully washing the soil from thei~ roots, the plants were placed in a shallow pan and floated in water over colored graph paper to facilitate d rawing the leaves and roots.
Later in the season when the roots became too deep to extract by the above method, a trench was dug beside the plants to be removed. It was excavated far enough fro m them to prevent injuring the roots and made wide enough to permit working without being cramped. The trench was made deeper than the extent of the roots in order to provide a place for the dirt and water which fell into the trench while the roots were being extracted. After the trench was completed, an ice pick and a pressure spray were used to uncover the roots. The pick was used to loosen the dirt about the root while a jet of water from the spray was d irected on the loose earth to wash it away from the root and leave it exposed. When the root had been exposed throughout its length, it was measured and drawn to scale on g raph paper, along with the top which had previot1sly been sketched (7) . After the roots and tillers became numerous, only a portion of them could be placed on the drawings which made the numbers only approximate.
Vegetative Growth
The tops were drawn to scale, three plants from each 
Germination
The blue grama seed began to germinate in about 3 days to 2 weeks (12) after being planted in warm, moist, well aerated s oil at a depth of one fourth to one half inch. Several hours after planting, the palea and lemma enclosing the caryopsis became soft and pliable as moisture penetrated them.
The caryopsis began to s well as moist ure was absorbed through the pericarp and t h e e mbryo showed white through the thin, tightl y stretched seed coat.
After the moisture content within the seed had reached the proper amount (8) (5) The secondary or lateral roots appeared on the crovm root about seven to ten days after it began to elongate, and tertiary rootlets emerged on the secondary roots about a week after the appearance of the secondary roots (12) .
Lateral secondary roots were not found, usuall y , closer than five or six centimeters to the root tip of the crown root and tertiaries were, as a rule, about the same distance back from the tip of the secondary.
RESULTS

Variations i n~ growth
The plants of the nine plots increased in height at about the same rate from the middle of May until July 16 ( Fig. 3-4 -5). Then (Table II) The northern g roup, coming from regions with relatively s hort growing seasons and limited rainfall, matured early.
They remained green but grew very little after September 1.
Variations in foliage
The foliage characteristics observed were average width of blade, average len gth of blade, and area of leaf surface. (Table III) . North Dakota had the leas·t upper leaf surface of any of the nine plots with 1020.6 square centimeters •.
In average length of stem whic·h was measured from the crown to the top node of the culm of the plant, the southern group exceeded both the central and northern group. The plants of the s outhern group were the shortest stemmed of t he three groups (Table III) . The average length of stem varied from ten centimeters for Arizona to three centi meters for North Dakota.
In general, the southern group of plots produced the most and the coarsest foliage, with the longest stems, whi le the northern group of plots grew the least and the finest textured foliage, with the shortest stems.
Variations in Forage
The southern states ranked first in forage production, (Table III) 
Variations in root growth
The fibrous system of roots of the blue grama grass plant consists of the primary crown or adventitious roots, the laterals or secondaries branching from the primary roots, and the tertiary rootlets which are attached to the secondaries.
Variations were noted in several phases of root growth throughout the plots as the roots were extracted and ob- The increase in the number of crown roots of the plants ·1n the various plots showed little variation (Fig. 6-7 -81 until July 18, when it was observed that the northern group had the greatest number of roots per plant and the plants of the central sections the least (Table IV) . (Table IV) between the north and the central plants, however, was s mall. Ariz.
The roots of the southern plants penetrated to the greatest depth, .A.r'izona plants reaching a length of 156 cm., New Mexico 240 cm., and Texas 165 cm. The average root depth of the plants of the central group was, with the exception of Montana, greater than that of the northern plants (Table V) .
In summary, the southern group of plants produced roots which exceeded those of the central and northern p lants in humbers, coarseness, and depth of penetration.
Only slight variation was evident between the central and northern plants in root growth~ The northern group of plants wer e the first to blossom (2) (10), erecting flower stalks in seven weeks after planting th· e seed (Table VI) . The Montana plot had two plants to begin flowering on June 25, while Wyoming and North Dakota plants began to blossom on July 1 (Fig. 9-10-11 ). Under favorable cond itions, seeds, which had the lemma and palea remov ed from the caryo p sis, germinated nearly twice as quickly as seed on which they were retained.
It was apparent that the covering over the caryopsis slowed t h e pen e tration of moistur e through the seed coat.
W hen the husked and unhus ked seeds of blue grama were placed between wet blotters in a warm roomj some of the seeds with bared seed coats were observ ed to germinate in one day, both the coleorhiza and coleoptile having emerged within that time. Thirty-six hours were required by the unhus ked seeds to reach the same degree of germination.
When unhusked seeds were planted in pots in the green- Insufficient information is available to make a conclusive statement regardi g the effect of the variations in the blue grama in reseeding of pasture lands. Apparently seed harvested in the locality where the pasture is to be reseeded will be more satisfactory than seed from farther north as the northern plants are inferior as forage producers. The southern grasses would exceed in forage production if they are able to withstand the environmental conditions farther north (10) . This presents another problem, which is not included in this paper.
